A lmost 100 million Americans have 1 or more chronic conditions, a number projected to increase by 35 million in the next 25 years. 1 Primary care providers face a significant challenge in helping patients manage their chronic conditions to improve their health and quality of life. 2, 3 And among chronic diseases, diabetes mellitus presents patients with an especially daunting array of behavioral challenges, because optimal control requires a high degree of self-management.* Despite solid evidence for improved clinical outcomes with effective treatment, 4±8 many people with diabetes continue to have suboptimal glycemic and blood pressure control and elevated lowdensity lipoprotein levels. 9 Moreover, although more than 95% of treatment for diabetes is carried out by patients or their family members, physicians vary widely in their provision of recommendations for self-management, 10 and many patients have received no assistance with selfmanagement. 11, 12 At the same time, many patients face considerable difficulty in carrying out recommended treatment behaviors. 10, 13, 14 One third to three fourths of patients with diabetes report not following physician recommendations for treatment.
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* As per Clark et al, self-management or self-care in the context of chronic diseases refers to a set of skilled behaviors to manage one's illness. These include:``1) engaging in activities that promote health, build physiologic reserve, and prevent adverse sequelae; 2) interacting with health care providers and adhering to recommended treatment protocols; 3) monitoring physical and emotional states and making appropriate management decisions on the basis of the results of self-monitoring; and 4) managing the effects of illness on the patient's ability to function in important roles and on emotions, self-esteem, and relationships with others.'' 20 This study focuses on the first two of these skilled behaviors.
To facilitate patients' self-management, chronic disease experts have called for a``paradigm shift'' in provider-patient relations from directive to more collaborative patientprovider interaction styles, with joint definition of problems, treatment goals, and management strategies.
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Enhancing patient-provider communication and shared decision making have been shown to result in greater patient satisfaction, adherence to treatment plans, 26±28 and improved health outcomes, such as higher self-reported health status, emotional health, symptom relief, and physiological measures of disease control. 1, 22 ,29±36 Several recent randomized clinical trials of programs explicitly promoting patient involvement in defining treatment goals and therapeutic strategies for type 1 and type 2 diabetes have also found improved clinical outcomes. 37, 38 The consistency of these studies' findings of improved physiological outcomes and reported health status is impressive. Yet, the causal mechanism for their results remains unclear. Inherent in a shared decision-making style is: 1) a substantial increase in provider communication and provision of information; and 2) an increase in patient involvement in medical decision making. Much additional research needs to be done to tease out which aspects of these patient-provider interaction styles (or provider styles) are most effective in promoting improved self-management among different groups of patients. 39±42 Moreover, we need to better understand the mechanisms by which these styles affect patient self-management. One hypothesis is that they improve self-management by increasing patients' understanding of their conditions and treatments as well as selfconfidence in their own self-care abilities (self-efficacy), both of which have been shown to be positively related to treatment adherence. 40, 43 It is also possible that their effect is explained through other mechanisms, such as increased patient motivation and fit between treatment and patient goals and lifestyles, 44 or that they exert a direct effect on patients' self-management. Clarifying these questions will help physicians and health care systems best target time and resources to improve communication, patient self-care behaviors, and ultimately health status. Therefore, we sought to assess the influence of patients' evaluation of their providers' participatory decision-making style, rating of physician communication, and understanding of diabetes self-care on their diabetes management. The conceptual model we tested is depicted in Figure 1 . Using data from a survey of 2,000 diabetic patients receiving care in 25 VA medical centers, we asked: 1) Do patients' assessments of their physicians' provision of information and participatory decisionmaking style correlate with variations in self-reported diabetes management? 2) What is the relative importance of patients' assessments of these 2 provider styles in predicting their diabetes self-management? 3) Is there evidence that these provider styles improve patient selfmanagement through greater reported understanding of diabetes self-care?
METHODS

Study Population
The initial sample was composed of 2,000 veterans receiving diabetes care at 1 of 25 VA medical centers located in 4 Veterans' Integrated Service Networks, representing 3 of the 4 census regions. Patients were identified using electronic pharmacy and laboratory information for fiscal years 1998 and 1999 from each participating VA facility and a national utilization database. 45, 46 Patients were eligible if they satisfied 1 of the following criteria within the past 12 months: 1) one hospitalization with a diabetes-related ICD-9 code (250.x, 357.2, 362.0, or 366.41); 2) two outpatient visits with a diabetes-related ICD-9 code; or 3) at least 1 prescription for a glucose control medication or monitoring supplies. A final eligibility criterion was 2 outpatient visits of any kind in fiscal year 1999. From among those eligible, we randomly FIGURE 1. Conceptual model tested: how provider styles influence patients' diabetes self-management.
sampled 80 patients in each of the 25 facilities for inclusion in the study. Approval for the study was obtained from the VA Ann Arbor Institutional Review Board. The survey was administered in collaboration with the VA Office of Quality and Performance, as part of a broad effort to improve the quality of diabetes care in the VA. Survey administration consisted of an introductory initial letter followed by the survey itself (1 week later), a reminder post card (at 2 weeks), and a second mailing of surveys (at 4 weeks) sent to nonresponders.
Study Variables
The survey questions were part of a questionnaire created for the Diabetes Quality Improvement Project. 47 The Table 1 for description of the scales for each of these variables.) Survey data were supplemented with information extracted from VA national databases. This study included supplemental information on number of outpatient clinic visits to primary care and diabetes-related providers and verification of demographic information (e.g., gender).
The principal outcome measure assessed was the overall self-management scale, as described above and in Table 1 . Respondents were asked,``Over the past year, how difficult has it been for you to do each of the following 3) What to do for symptoms of low blood sugar 4) How to make food choices 5) How and when to test blood sugar 6) Diabetes complications 7) How to exercise 8) Target blood glucose values exactly as the doctor who takes care of your diabetes suggested?'' The 4 valid response categories ranged from`S o difficult that I couldn't do it at all'' to``Not difficult, I got it exactly right.'' The self-management scale was designed to reflect how well patients feel able to manage aspects of their diabetes care and has been found to be a valid reflection of patients' own involvement with their care. In light of the evidence that adherence to treatment recommendations in 1 domain of diabetes care does not correlate strongly with adherence in other domains, 48, 49 we also looked at each separate domain as dichotomous dependent variables divided into``Poor'' (response categories of did not do at all, hardly ever do, and do some of the time) and``Good'' (do most of the time, and got it exactly right).
In secondary analyses the scale for overall understanding of diabetes care was also used as a dependent variable (see Table 1 ). Respondents were asked to indicate how well they understood how to care for feet, how to take medications, how to make appropriate food choices, how and when to test blood sugar, how to exercise appropriately, what to do for symptoms of low blood sugar, and what target blood glucose values should be.
To understand the influence of provider styles and patient understanding on self-management, we examined 3 principal independent measures: physician decisionmaking style, provider communication, and overall patient understanding. Provider Participatory Decision-making Style a 4-item scale, measured assessment of physician decision-making style. This measure was originally described in 1995 by Kaplan et al. 50 and is defined as the propensity of physicians to involve patients in treatment decisions. Respondents were asked how often the doctors or health care professionals who take care of their diabetes: 1) offered them choices in their medical care; 2) discussed the pros and cons of each choice with them; 3) got them to state which choice or option they would prefer; 4) took their preferences into account when making treatment decisions. These questions were rated on a 5-point scale from 0 (none of the time) to 4 (all of the time). A 5-item scale taken from the American Board of Internal Medicine patient survey measured satisfaction with provider communication about their illness and treatment. Respondents were asked how the doctors or health care professionals who take care of their diabetes were at: 1) telling them everything; 2) letting them know test results when promised; 3) explaining treatment alternatives; 4) explaining side effects of medications; 5) telling them what to expect from their disease or treatment. Response categories ranged from``Poor'' (0) to``Excellent'' (4). The third primary dependent variable, patients' understanding of their diabetes self-care, was assessed as described above.
Covariate adjustors included demographic information gathered from the survey, such as age, ethnicity, gender, education level, household income, treatment regimen, and how long they had had diabetes. Two measures of health status were included: diabetes-related severity and co-morbidities, and general health perceptions. The number and severity of diabetes co-morbidities were measured using the components of the Total Illness Burden Index that are directly related to diabetes, a validated scale that ranges from 0 to 100. 41, 51 General health perceptions were measured by a single item (``In general, would you say your health is. . .'' with responses ranging from``Excellent'' to``Poor'').
Analyses
Because study participants were clustered by medical facility, we conducted preliminary analyses using multilevel models that computed the intraclass correlation coefficients for our principal dependent variables (SAS MIXED, version 6.12; SAS Institute, Inc., Cary, NC). The intraclass coefficients were very close to zero and did not approach significance, indicating that self-management and evaluation of provider styles did not vary significantly by facility. We therefore conducted our primary analyses using ordinary least squares multiple regression. These analyses were conducted using STATA 6 (Stata Corp., College Station, Tex) on data sets stripped of all personal and facility-level identifiers.
We used linear regression to examine separately the bivariate and multivariate association of PDMstyle, PCOM, and respondents' understanding of diabetes care as predictors of overall self-management. To assess the relative predictive power of each of our 3 principal independent variables, we compared their standardized b coefficients in models combining the 2 provider variables and then added Understanding to this combined model. All regression models also adjusted for age, ethnicity (coded as white, black, Latino, and other), gender, education level, household income (coded as $10,000, $10±15,000, $15±25,000, and >$25,000), treatment regimen (coded as on insulin, on oral medications only, and no medications), duration of diabetes, general health status, and diabetes comorbidities. Logistic regression analyses were used to evaluate factors associated with each of the 5 components of self-management (see above).
We then sought to determine the magnitude of the associations between respondents' evaluation of their providers' participatory decision-making style and of their provider communication with both respondents' self-management and understanding of diabetes care. Accordingly, we used the relevant regression models to calculate predicted mean self-management scores and overall understanding scores with PDMstyle scores for Regression diagnostic procedures yielded no evidence of substantive multi-collinearity, heteroscedasticity, or overly influential outliers in any of the models. There was no evidence of significant interactions among our 3 principal explanatory variables, PDMstyle, PCOM, and Understanding, or for second-order curvilinear relationships between these 3 explanatory scales and the scale of self-reported self-management. Finally, we conducted a confirmatory factor analysis using maximum likelihood estimation (SAS CALIS in LINEQS mode, version 6.12) to assess whether PDMstyle and PCOM were in fact measuring 2 distinct constructs. 52 This analysis found that a single- .01; n = 1,170). In this second model, the 2 factors were allowed to covary. The observed correlation was r = 0.53, suggesting that the two factors are correlated, but not redundant. Therefore, on the basis of our prior hypothesis, content validity, and factor analysis, we concluded that the 2 measures indeed were measuring different although possibly related psychological constructs in our sample.
RESULTS
The cooperation rate was 72%, with 1,431 eligible patients filling out the survey. Of these, 117 (8%) were determined to be ineligible for the study, either because they indicated that they did not have diabetes (n = 53), they left too much of the survey blank to confirm their eligibility (n = 31), or they were deceased at the time of the study (n = 33). Thus, our final survey sample size was 1,314, 66% of the original sample. Administrative data showed that the respondents (n = 1,431) were older (68 vs 65; P < .001) and had more outpatient visits in the study period (4.8 vs 4.1; P < .001) than nonrespondents. Table 2 summarizes some of the principal demographic and health characteristics of the survey sample.
Relationship of Provider Style Variables and Understanding to Patient Self-management
PDMstyle was a highly significant positive predictor of overall self-management in multiple linear regression models that did not include PCOM or Understanding (Table 3 , Model 1, b = 0.04, P = .007, model R 2 = .18). In the logistic regression models predicting the separate domains of diabetes self-management (analyses not shown), PDMstyle was a significant predictor only of observing a good diabetes diet (P = .003). It was not significantly associated with medications taking, exercise, blood glucose monitoring, or foot care.
Provider communication was significantly associated with overall self-management (b = 0.10, P < .001, model R 2 = .21; (see Table 3 , Model 2). It was also associated with medications taking (P < .001), diet (P < .001), blood glucose monitoring (P = .008), and foot care (P = .002), but not with exercise. Overall understanding was highly predictive of overall self-management (Table 3 , Model 3, b = 0.21, P < .001) and of self-management in each of all 5 domains of diabetes care (P < .001 in all logistic regression models).
Relative Predictive Power of PDMstyle, PCOM, and Understanding for Self-management in Combined Multivariate Models
As Table 4 shows, when we combined PDMstyle and PCOM in the same model, provider communication remained highly significant (standardized b = 0.175, P < .001), but PDMstyle was no longer significantly associated with self-management (standardized b = À0.003, P > .20). When Understanding was added to this model, the unique effect of PCOM in predicting selfmanagement dropped substantially but remained significant (standardized b = 0.10, P = .004). Understanding was strongly and independently associated with selfmanagement (standardized b = 0.25, P < .001) in this model. This suggests that at least some of the influence of provider communication and participatory decisionmaking style may be mediated by patients' understanding of their diabetes care or confidence in their selfcare abilities. Similarly, in the separate logistic regressions including both PCOM and Understanding as independent variables with self-management in each of the 5 domains of diabetes care as the dependent variables, PCOM remained statistically significant for medications taking (P = .009), diet adherence (P < .001), and foot care (P = .015), but lost statistical significance for blood glucose monitoring (P = .140) and continued to be nonsignificant for exercise (P = .38). Understanding was a highly significant predictor of self-management in all domains (P = .009) in all logistic regression models.
Predicted Mean Self-management and Understanding Scores Based on PDMstyle and PCOM Ratings
Predicted mean self-management scores based on the level of Understanding, PDMstyle, and PCOM scores are presented in Table 5 
DISCUSSION
The tasks patients with diabetes need to undertake to manage their illness are complicated and can be difficult to sustain. Physicians may feel frustrated about their ability to improve patients' self-management and constrained by the limited time available in office visits. Whereas the results of multifaceted disease management programs that incorporate a focus on patient self-management are promising, 38,53 most primary care physicians work in practice settings without such programs. Our study findings build on prior research affirming the importance of physician communication and participatory decision-making style for improving patients' health outcomes. Specifically, we found that patients' evaluations of their physicians' communication and participatory decision-making style were both strongly associated with their reported diabetes management, even after controlling for sociodemographic and health variables such as patient age and health status that have been found to influence patients' selfmanagement. 16 This finding suggests that improved patient self-management is one mechanism by which these patient-provider interaction styles may lead to the improved health outcomes found in prior studies.
Comparing patients' perceptions of these two provider styles, we found that patients' evaluations of how well their physicians provided information on their illness and treatment were more strongly associated with diabetes selfmanagement than a participatory decision-making style. This was true both for overall self-management and for patients' management of the 5 separate domains of diabetes self-care. This finding does not imply that a participatory decision-making style is unimportant, but it does suggest that perhaps the most critical pathway may be its impact of facilitating information exchange and overall communication. Several recent studies have focused on patients' ratings of their providers' participatory decision-making styles (using the same scale as that used in this study: PDMstyle) as a marker of differential treatment of different sociodemographic groups in medical care. 42, 50 For example, Cooper-Patrick et al. found that African-American patients rated their physicians' decision-making style as less participatory than did white patients. 42 However, this study did not simultaneously assess ratings of providers' provision of information. Our findings suggest that patients' perceptions of information provision may be an equally or even more important dimension of patient-provider relations than participatory decision-making style for patients' disease management and health outcomes. Future studies should assess whether the relative importance of these two provider styles may vary for different populations, as well as explore other features of patient-provider relations that may contribute to disparities in care processes and outcomes.
Another important practical implication of this finding stems from the recognition of the need for physicians to balance multiple, often competing priorities in the limited time available in office visits. Kaplan et al. 50 found that a major predictor of PDMstyle was length of office visit, with higher PDMstyle ratings for visits of 21 to 30 minutes, concluding that visits of at least 20 minutes may be required to involve patients effectively in treatment decisions. Although our findings should be considered preliminary, they suggest that, in the face of time limitations, providing certain populations of patients with as complete information as possible on their illness and treatment alternatives may enhance their management of their illnesses more than increased sharing of the medical decisions per se. Numerous studies have documented patients' unmet desires for more information from their physicians, and patients have been shown to be less effective in information seeking during visits of less than 18 minutes. 43 ,54±56 As many as 50% of patients leave an office visit not knowing what they are supposed to do to take care of themselves. 43 Some research suggests that less than 1 minute of a twenty-minute physician visit is spent giving patients any information at all. 57 Of note, this study population was composed predominantly of male, elderly patients. Our findings on the relative importance of provision of information may reflect a better match between many of these patients' preferences for participation and provider style. While this study did not elicit respondents' preferences for participation, in other studies age has been the only characteristic consistently associated with desire for participation in medical decision making, with older patients expressing less desire to participate. 28, 39, 58 We are not aware of any studies exploring the extent to which the match between patients' desire for participation and their evaluation of their physicians' participatory decision making may influence their health behaviors or outcomes. Such an association would further argue for physicians explicitly assessing patients' desires to participate in medical decision making as a routine part of establishing a therapeutic relationship.
In randomized controlled trials of interventions to increase patient participation, patients in the experimental group were more effective in obtaining information from their physicians after intervention than were controls. 29 In our study sample, it may be that those patients who rated their physicians higher on providing information were more effective in eliciting information, regardless of whether they felt that their physicians were actively involving them in treatment decisions. By providing more information, physicians provide an essential base on which their patients can make their own decisions about their treatment priorities. Our third key finding was that patients who rated their physicians as providing more information and involving them more in decision making had significantly better selfreported understanding of their diabetes care, and it was patient understanding that had the strongest independent effect on self-management. This suggests that PCOM and PDMstyle enhance self-management through increased patient understanding, perhaps by increasing self-confidence in self-care abilities and knowledge (selfefficacy). Some researchers also postulate that involving patients in decision making should lead to better selfmanagement by increasing patient motivation and engagement in treatment. 44 We were not able to test this hypothesis directly. However, if PDMstyle did act principally by increasing motivation in this sample, we would expect PDMstyle to have had a strong independent effect on selfmanagement in the combined model, which it did not. There are limitations to this study. Most important, it is a cross-sectional study. Longitudinal studies are necessary to establish the causal relations among the associations seen in this study. A longitudinal analysis would be important to understand better the relationship between provider communication and participatory decision-making style. For example, it is possible that participatory decision making could lead to changes in understanding and self-management over time, whereas communication carries more variance in these outcomes in the cross section. Second, all measures were based on self-report. Accordingly, we cannot be certain whether physicians' differences in style led to better reported selfmanagement or those with better self-management perceived their physicians differently. Of note, however, at least 1 study showed that physicians' independently rated communication style during office visits corresponded with questionnaire-based patient reports of PDMstyle. 59 Similarly, respondents' understanding of diabetes care was based on their own assessment, rather than on an evaluation of their actual knowledge. On this point, it is equally significant if patients' self-reported understanding served as a marker for confidence in their understanding, or``self-efficacy,'' since this has also been associated with patients' self-management of a wide range of chronic conditions. 20, 36 Third, as noted above, the results of this study may not be generalizable to younger or predominantly female populations. Fourth, we examined reported self-management as the outcome measure, rather than a medical outcome such as glucose control or quality-of-life measure. Most studies of the effects of increased patient participation have used physiological measures of disease control and selfreported functional and health status as outcome measures. Prior research suggests that supporting patient involvement in treatment decisions may promote quality of life to a greater extent than self-management. 40 Future longitudinal studies should further examine the link between reported self-management and disease-specific intermediate or downstream outcomes. 35 Finally, this study evaluated the effects of provider styles in office visits, rather than in comprehensive disease management programs in which both information provision and patient involvement in setting treatment goals and strategies are likely of a much higher magnitude and intensity than can occur in standard practice. 3, 37, 38 Exploring the relationships among the variables we studied in the context of such programs would be a fruitful area for future research. This study, taken together with previous research on self-management, has implications both for individual physicians and for the organization of medical care. On an individual level, the ability to provide clear information to patients on their disease and treatment options and to determine their desire to participate in medical decisions should be considered a necessary clinical skill. 43 As important, care should be structured to maximize the exchange of information to facilitate patients' self-management. 31, 53, 60, 61 At a minimum, such care necessitates adequate time for office visits for those with chronic illnesses to allow for effective communication and discussion, 43 as well as mechanisms to ensure appropriate follow-up for patients and intervals between visits. 62 Measures to promote better physician communication and patient understanding of diabetes care should improve patients' self-management and, thereby, health outcomes.
